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(54) OPTICAL DISK DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To continuously and 
normally read out data even when a data writing and the 
restarting of the data writing are performed by 
performing a writing maintaining a data continuity by a 
CIRC demodulation at completion point and starting point 
parts of the data writing. 

SOLUTION: A CPU 17, etc., perform the recording and 
the reproducing of data with respect to a data writable 
optical disk and also perform the writing maiintaining 
the data continuity by the CIRC demodulation at 
completion point and starting point parts of the data 
writing with respect to the optical disk. Moreover, the 
CPU 17 counts PLLS of channel bits obtaining a timing 
the data writing is to be started correctly from the 
completion end of data previously written with respect 
to the optical disk. 
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(54) [f!S<D««:] X^^Xi/mm 



(57) CigHj] 

T fc^bb^ e^ai^tcjE^tCT^- ^ S:^*ffi-frS <fc e) let- 
's. 

M¥8tt^S] CPUl 7tju 3^5=^-^:^^ ilc^fLTT^ 
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at I 



of 

u n 
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o 

A 



1 

T, 10 

'f^i'isao 20 

[«*a4 ] If 2 Xtt 3 mS.<D^^ X i'lSglC 

M^m\^t=mzmi-T-9m^ih.^^mmt^^m.^ 

[0 0 0 1] 

[IS^^DJI^SS^^] ZKDISroii, CD-R (5=^- 
[0 0 0 2] 

{vmoymm cD-R^cD-R/E^<o)t7=^::i.^' 
-ii^^9\z\t. (Link) , ^y^y 

(Run In) . ^^T'i'h (RunOut) f£i£(D% 
[0 0 0 3] Ztm. ijSatST'T^-^t^^it^tlSZilSrttr 50 
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n^v N J: ej izmmiZT"- n iijb^pstcsi 

[0004] 

oT. mz7'-ii%:m^&-tz.iiti'^x'^^£<^£^xm^ 

[0 0 0 5] o*>Js tJa5©3t7^'C:^i'^gT'l3U 

^(D«t3i*:&^=foh^-v^T^y Nf7>X (Tr 
ack at o n c e) ■*r>T^'f :X^7^V N':7>':^ (D 
isk at o n c e) ^<Z)^&IS^^C?&oTV^-5, 
[0 0 0 6] 3(Z)Z:iltt-?-^KZ)l«iill^3i5^tc;5:S« 

\m%\zWmi^\Zfi,^. t£^tAh. mif. CD- 
RCD;®^-e«^-f h':7>:^?fe<DT% SSii^^CD^MJCli^ 

[0 0 0 7] J:gB7'-^CD#^ii*<^l-^ih5:L?&V^ 

[0 0 0 8] z:<Z)|§^«±ISO,#iC^*T^^tl?t%;CD 
[0 0 0 9] 7^-^5r®#$ii*.(7)mil*&.^,®Si5 
[0 0 10] its, ±21^<V HigSC)7l/-A2/>i^CD 

{i-mTSS:^ I/- fi^^mi^x L i ^ V > e) ^ 

[0 0 11] -^-jiT', z.(D^m\t. "r-^oy^^jh^oy 
mm ^n^Li:JWs^n}'^\y^Mz-^^rc>^\ztmm^Th 
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[0 0 12] $e>{c, z<D^it. ^a^^hx-msm^ 
[00 13] m^m''{:^i^mmxii^ ih^ 

e>a>7=-^IBBl3bSl7!)^ofey, A-y7rRAMT-iRl|ZT- 
[0 0 14] LA^U lig5^c^i|gi2eU'-^G)■Pv^d^:^h 

Sizis^^XiiM^t-ri/yammmit-tSiCDX^lz 20 
[0 0 15] ^^T*, zio^^ti, :jx;^h7!)>e)<Z)-r-:? 

[0 0 16] 

[^Sri^-rSfeftCD^©] Z:(Z)^^li±IBOS65S: 

^7'-^<D^msRxm^i:n^jit>m'^ ^^^wzi5\^ so 

[0 0 17] IM^-i :^^icMLXtmm^i2^ 

[0 0 18] $e>{c, ±ia)t?-r:^^r{c5i*LTS&fail^ 

[0 0 19] ±l23tr'r J^^' tc*fr 57=- ^fOW 

[0 0 2 0] se>fc, ±fa3tr-<:^ii'ic?tfrs7=-^<D 
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[002 1] ri^^^jtv"^ ^.^mrnit. T'-'^m^ 

Xf^,'^M^X^n7.>(y9 "J -^'J - Kva^> (C I 
RC) ^lCj:S7^-^ji^5:^ISf-t-5S^ii*$:fi= 
;5:e>«)T', ::kif{zMLX'f-'Si(7}mM'^^0~^ 

[0 0 2 2] ±MS^^ :^^izMLXWmm^ih 

tntz7'-i((Dimt}^^iEmizm^^tb^'Si^ ^ y^^ 

V$,:^'^^y%)\j\^v h CDPLL$::*;'!7> Si e){C-r 
tili -etD^-v ^t'^;!' If >y h<Z)^fct9n>v^' (PL 

L) li, ^^ii*^lfe7^-^^^C*fLTSt.M^/J^SV^ 
[0 0 2 3] Lfejb^oT, Jtr'-rJ^^^lC^fLT^iibT-f 

■t^Z.ilff^X^^o 
[0 0 2 4] Site, _hlB)tr-<':x^?{c*fLTltriiIII§ 

^m^yiy-2^^yyi^i§-^^i3^yh-t^^t>i,z-tn 

[0 0 2 5] ^T^-r ;^^7^S^C#M^tlT^r^■5^^^fl 
MStCD-^n-^TLS IO#<li5^-Y:^;Vtr«y hPLL^ 

[00 2 6] ±ia3tf^l':^^{C*ftST^-t»(^ 
gii*Cfi{CdNX hti^^<D'f-'H^S^ti^SiZ-^t>f£^^t^ 

[0 0 2 7] Lfc*'t3T, d^>?.h*^?>(Z)7^-^i|Ei&!)T^ 
{C-&fcj5:v >3 i: tc J: 55=- #Sii*^Mfc5:[»±-r5 r 

[0 0 2 8] $?>IC, ±m^'r^:^i7lzm-?>y'-'St<D 



(4) 

5 

mmK^LxitsT. hdiy'-^m^v- ht^^i^mK^^x 

[0 0 2 9] Lfe^^oT. 3lNXh*^^OT'-4»®Ql*^ 
tC7^-^ffS^®-^ifci:SSiS:i^UigLJ5:A^?>iB®-r 10 

[0030] 

<5. z:c7)3t7'>r:7.ir^gii. j^t^-t j^iJ' i, :xtr>F;i' 

7^5. U-FT^ye, CD-?3-^7, CD-ROM 
>'t>y:7rv;^— i»9. /'?>y:7r RAMI 
0, ATP I/SCS I>r>^73i-Xl 1, D/An 
>>'t-^12, ATIPT^n-^13, CDXi/n-^ 
14, CD-ROM3i>=l-^5<'l 5, I/— tf=i>hn- 
;H1II^16, CPU17. ROM18, ^^tJ^RAMlS 

[0 0 3 1] ZKD^^T^-rxi^^gli, %'r^7.^\%:7. 

^-^r 2li=E-^ K^-f/N'3 ii-y— ;K4 tc<fcoT«S5SS 30 

[0 0 3 2] ttz.. %\f.v^Tvzf^\i.iy-^=^-9\^ 

feSlCLT^-^ F^-fA3i:-t?— df4tC<feoTl^— !f 
:^^'y hSri^-f X;? l_h©SW©:®mtC{£S-rs J:^ 

[0 0 3 3] t'-^U-K (D^, 3ttf 

•y 7 >y 5 T-^ibtife^M-^ 5: U - KT>^ 6 T-Jf 
i|iLT2ffi^bLfeg|, CDf=3-if 7{CA:t7L/TT'>f> 

7=-r >4f-y -^i:x5-rnE©«!a^®7^-^ $:CD 

- R OMt^h - 8 IC A:^ LT-?- ^ CDMffiSrl^feS 
fc^?)®x5-fTiB!£fflS:^f'5:e>, 50 
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[0 0 3 4] ^ay^^ CD-ROM7^3-^8t?^L 
k'f- :5f$:>'t>y7rv;^-s;^9{Cj: o T— fiy ^ «y 7 r 
RAMlOtC^U •^^9^—^t.LXm^t-il^\Z 
ATAP I/SCS I-f >^7i-^l llCfcoTJi^X 

=i-^7ANf,ffi:^jUfe-r-^$:D/A3>'yN'-tJf 1 2{C 

[0 0 3 5] r^fC, -r-^^-Yh (T^-^HSii*) © 
ATAP I/SCS I>r>^:7x-yCl llCio 

^? Sr/'^^y 7 r i^-v 9 {C J: oT— ^"^-y 7 r R AM 
1 0 ic^-fs, 

[0 0 3 6] /•<>y7r RAMI 0 fCfeSSSCO-T^-^ 
Mofeii$tC9>f h5:Bgi&-t-S*^, ^cDltffcb-ifXjK 

mL^Jiit h^y^ (DSmiz j: o T^ab^-r ^ iJ' i izM 

:/;i/M-^{ciiAT I F tm-t^mm^^^^'^^^nx 

fey, ATI P-rn-^l SfCioTATI P(D1^$: 

[0 0 3 7] ttz, ATI P7=n-^1 3*<^t-SI^ 
«|fi-^li CDx>n-^i4 {c A:^ S tvTIESS^fiST' 
0■?-^^cD#^ffiL/$:■5Itg^CLTV^S, A^y:7rRAM 
1 0(07^-^ttCD-ROMx>n-^f 1 5-^CDx> 
n - ^ 1 4 T'X5 -fjiEn - KCD-f^m-^-f > ^ - U - y 
$:^f^oTU-ifn>ho-;i/iaSf&l 6, ^b^-y^r-y 

[0 0 3 8] ±i3c pu 1 i^ti^zcD^mizm^wm^ 

^tCMUT-r-^f^Sii*©ii$*vRt)t*&*g|J^T'C I R 
CffiMlCJ:-55==-^jti^S:$ii#t-S#^ii*L$:^T«:e» 

^mt. ytr^ y^^\zMLxmwm^ihtnt^7'-'H<D 
imf}^iiEmizm^itBi^i>^^ ^ y^^m^^^y^ji' 

h<75PLLS:;!7'?>h-r'£.^a®«ilS:^fc'ro 
[0 0 3 9] %fz.. :)tT^w:Xi5rtc^UTtuIl@^ji*tl 

fen"- 9 oym^ti^ibiEmzm^^i^^ ^ ^ > y 

7}^>^ )-fi^h<Dv'-9^im\z^t>tJi\'^^^\iy'-'5tm 
[0 0 4 0] $e){c*;t, 3t-r>f :^i'tc^fr-5-r-iJfO 

"T- 9 a:im^72-3mm.^m l tcmz^- 9 ii* 

[004 1] IS2^i;^-l/>i;:/<y^'^C^$tlTV^SC 
D-R, CD-R/E(D7^-^||gii*l*(4(^)73^-V 
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«l5[ji*a)g30^A>e>. =L-'iff^-'$i-:fU>yi7 (User 
Data blocks) tCf"- 

[0 0 4 2] t-'fct>t), 02tC:S^-rJ:^lC, :i—if7'- 
9-fU-vi^<DWiZ, VyifZfa^^^ (Link bio 10 
c k) , ^y-iyfU^i^ 1 (Run— in bloc 
kl), ^y^yzfU^:fi^ 2 (Run-in bloc 
k2) , ^y^y-fU^i/fS (Run-in bloc 
k3) , 'yy^y-fUvi^^ (Run-in bloc 
k4) , ^y^y-fUyi^ 5 (Run- i n bloc 

k5) aibzfuv^fOiTm-fu^:^^^, m^'yyyyh 

•:fnvi^l (Run-out blockl), 
^Vfnv^2 (Run-out block2) C02 

[0 0 4 3] 03«ia2{C:^Lfe3.— 9'-7^-i?:/P^y^' 20 

AMI OTb^-e-CD^-^T'— Wc^-Si::^.^?- h^W h 
(Start Write) ^^^"t^o 
[0 0 4 4] ^LT, ^L-'ifT^-iizfU-y^iim^i^l^ 

4<-X^-f h (P a u s e Write) $:^LTS 

y^^y^rRAMl 0A^-?-^T— WCii&ofe 30 
ilSlcy>^^-h^>f h (Re s t a r t Writ 
e) SrHfrU Jjf-X^-r hT'7^-^»#§iii5^S:-^ 

[0 0 4 5] ;i(^)J:e)tC, A«y y'rRAMl OC^-T^-^ 

ihL, /^'v 7 r RAM 1 0 iz'f- SI Wc^S i: U ^ 

lC;i.h«v:/^-f h (St op Wr i t e) T'^^ji* 
$:^T-tS. 40 
[004 6] i:35T% tJ65($<Z)3t7='f ^^'^ST.fciECO 

IC^S tiT t i: =b S -5 t e>, 7;?^ 

[0 0 4 7] HlOD^li, "r-SKDm^jh^&it^^T^ 
h (:7r-Y;i/i/>^7"A) A^gtj^U ^tiS: i BT-HSii 

;t)^^c, ^.-ifT^- 9-:fuv*7 Wi1X\m^X^i-A^^ t v ^ 
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[0 0 4 8] LTb^U 

- TUgiit^ck "!> \zmm LT v ^ 

[0 0 4 9] :!f-l/>i;y<y^{C^$;nyc;i/- 

[0 0 5 0] -?-CD-?-^^Sii*^M^lCoVNTUi 
^■tS. 04tt^©7^-aJ||§ji*gM?:ff'a:e)IlI8S«f 
figMS:^'t>^n«yi^0T'S>-5, ZKOEIS&tCdf-X (Pa 
use) ##*^A:tr$ixSilCD-ROM3::y3-^f 1 
5i:CI RC3i>n-^2 O^CD^'D^y^' (C 1 o c 
k) WtSrStisOT. CD-ROMx>3-^i 5i: 
CI RC3:>n-^5f2 Ottx>n-Klff#$:4iE^L, ^ 
Nt"-^ (Write Data) <D\i^t}^^±-t 

So 

[0 0 5 1] d<-X^S#r'^-f h'i;'- h (Wr i 

t e Gate) =foVX^i-SCDT. 7.^-^<D'r 
-^#^i2>*t;*^t- So L*^U RAM2 1, 2 21C 

[0 0 5 2] Z.OJ:e){CLT, )tf^-C ;^^^cMLT■r- 
[0 0 5 3] i!5iCtC, |^3K-r> h 0)112, ti^O^t 

[0 0 5 4] S5tfcrU'>S>':/>y^{C^$nTV^S)fe 

S:5^fEIT'$>5o c:CD'7*-V>y h{C:S^-rJ:-!)tC, 4E 
FM:7l/-i>, (4EFM Frames) i:V^e)A>3fcU 

*^?>l^[^i^cLrv^;fc^^*^, z:nT'{irriEii:^®j^v^cD 
^(^jtf^-f T'=b 7 i^-h^nrntmi^x l * o TiEit 

[0 0 5 5] *LT, z:(DJ:e»^flF^fflK)'fF$*vTVxS 



g 

[0 0 5 63 ^ZX', f^-^IE^CDmBT-I^Sr^^fc 
[0 0 5 7] f^SlC3^-r<ke)tC, ±2\^-jh^ 10 

[0 0 5 8] ^C1T% 3CD^a©^ffiCD)^-T''r;^>i7^gT' 

figtcs^v ^xt"- Lmi.^^'&-t^ j: e» u 

TV^S= 20 
[0 0 5 9] ^kK. ^^y^)]/}^^^ h(DPLL-k:iJ'yy 

hLxm^'^^^^s.y'^^t^j. ^^Tsi^^^zm^ 

[0 0 6 0] E7l±®l{Ca^Lfe)t-?-< :x.^7^S<7)06 
[0 0 6 1] BITtC^fiaSSli, ^^>:^<.;i/tr^y hPL 

-fa- y^yy^ ^ u >v i'*>e>ii^ii*M$&ia«* x-o^ 

[0 0 6 2] ^OM. ATIPXttSubQn-KtCj: 

5:1 etfy hDOWN:ij';7>$3 l{Cn-K-fS. -fL 
T, 1 6t:r-v hDOWN5!j'^>^f 3 lA^^^:^<';H:^'«y H 
PLLT*T''C^U;A>h$*lT Toj tC7S:Si:RC, o 40 

[0 0 6 3] 3C[>J:e)fCLT, ^^r>:^;i/fcf -y h<DP L 
L©:«7 -t? > h tcS^ < ^ >f ^ > ifxyty^^f :^i7izMLX 

m\Bm^j2^ttitz7'-'St(Dm^te^f3iEmizm^tki^?> z. 

ti)^X^. #SJi*^^fe7^-^^C*tUTSt^^*M^$ 
V^'fi#TfeS5^-V>:^;i/fcf>y h®P L L{C<fcoT-ftlO 

[0 0 6 4] ?>C(C, 7b-Ai/>i'^-^$:3!7':7>hLT 50 
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m^i2<^ii^^yif^t*}, 9t7'^y^i7±izmn^^n 
tz7'-'ii(Dfmi3^^imizm^jh^%:i^i^^m^ii^^m 
m^miz^^^xwmt^o 

[0 0 6 5] mQltmiiZ^Lt:i^^:^i^mM.<Dy\y 

[0 0 6 6] 09{c5^i-iiiii&«, •yv-h.yy^^uy 
^^ti^yv LrSgii*B^^f-f ^ yif^^Wi^-t^o 

y^^uyi^i)^^ rFr2 5j a)yi/-h>yy^t.x<D 
y\/-h.yyi^i7Uvf7W^y<tJ-t^, ^uvi; 
yiry-^yV\yVy^9A lif- rFr2 5j (Dy\y-2>.yy 

[0 0 6 7] -S-CDfJ, ATI PXl*SubQn-KtC<i; 

0 Tll$i2.»Mi&-lz i7 ^ 1 or K $:^ai S^c^ 

hDOWN;!j"i7>^5J4 2{CO-KLT. 5^^>:^;i/tr>y 
h>^7•fe»y hUt^x^cD^a?: 1 6tr>y SDOWN*'i?> 
<5f3 ltcn-K-rS» 
[0 0 6 8] Se>{C, 5hi'>y hDOWN?!7'i'>^t4 2*^ 
7l/-i>.i/>;^i'n>yi'T*T''('i"J^>h$nT roj 

tr>y hDOWNp!j'i'>^t4 3{CD-K-rSo -eUT, 1 

1 t'^y hD0WN?!7O^4 3 7?>^^-f VWl$^^Uvi;X 
•r-r i?U^>l>S4xT roj {c;&si:RC, o^'J^S 

' [0 0 6 9] rOi^jfCLT, 

uyyf;m%^%^z.iLif'X^^<r)X. yt^^y^^mm. 

[0 0 7 0] liJiCfC, Z.<D^^m<D^^ 7.^mW.ZlB 

%LmmKmz^yi^xwm-t^. ^r. 'r-'$i^mz 

^t^<mMiz'D\,\xmm-t^, 
[0 0 7 1 ] 0 1 1 it'to^'r-^m^jh^^mm^^ 

rsj T*S^f) 1T'7.^-N^>r NU 7.7-vrf2.^-& 

"f-^^mLX. y^>7^•y7'4/s^i^T*5^xhT'-^f 

[0 0 7 2] ;:^.-r'yy4CDfJMT'3i^X hf)^ib<D7'-^ti'^ 
(mX't3:\-^nii, X^'yy5/^ii^T'7=-^^^$ii»i{^ 
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[0 0 7 3] >^7^>y:/4 02|m»T-e:J^;^h*^e)®7^ 

lyyif:kmVM-t. 20 
[0 0 7 5] ^LT, ■e(Z)T=-^«ii*, ytr^:^^^ 

?><DX\ 'r-iKDm'pii^^miyX'f-'SKDm^ti^miz'^ 

[0 0 7 6] ^c^. Ji>xh*>67^-^f$:?&$)^MLT 
UX^r-N^-f h2:|ltft-5« -^COUX^- h^>r H 

[0 0 7 7] ^LT, mjg<^U>^xS:#^S^t)Si:x 

V7.^i-h^^h^m*)mt, 40 
[0 0 7 8] z:coJ;e)tcLT. itT^-f X^^^CMt-ST^- 
[0 0 7 9] Ufe^^oT, d^XK*^e5a)-r-^igi3^A^- 

^f^®l»$:i!SitZl-S>''««v 7 r R AMCD^S&zhS < 50 
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[0 0 8 0] i!>cic, 5^-^fSii4>{cd-xXNA^e>(D-?-^ 

[0 0 8 1] 01 zit^cDT'-'Stm^ii.^mmfimtiB 

rsj T-^l") 1 iT-gl^aSXtid^xh^^Ufeii 
^-Y h L, >i/ ^ 1 3 /\ii^T'^x h e>7^- :jt Sfi 

UT, X7^'y:/14^ii^T';^XhT^-^5f (jJ^XhA^^ 
[0 0 8 2] 4CDflJpgTT*dNXhA>ejCD7'-^ 

tt^prnx'^-^mt. X7^'v>^i 5^ii^T'T'-^s$ii 

-<5J^^ii*ji$T«:e>X-r «y ^16 /^3i^T';^. h -^^^ 
[0 0 8 3] t-fc. 7.^y:fl4(m'MX^^7.hi)-'^(D 
UT3t5=YX^''v<^gai*5:*{^U X'r^y:/1 8-^ 

[0 0 8 4] >^-5^«y^l 9CDiFf|»TT*^lc;&?j;&l-j-4x 
{S. X^-y^l 8/^Ji^T'*;x^7b^e3<^7=-^S^$:^ 

mu mAKfj:r^tz^^7^^y:f2o^j^X'mmmx' 
mfn\mmi:-m]imLx. 7.7-vzr2i^m/xjX') 

T.'rVZfl Z^m^X'r-^m^Th^^^l^-t^^ 

[0 0 8 5] $e>{c, 3o«ia{cov^TiJi^-rs= * 

ii^T'X^f-N^-f hSr^f-rs, ^0X^f-N^-YN 

^IfeT^-f xi'^co^-f hi:;}>xh;«»^e>«)T'-^SM 
$:m^a)l/>^Xi^Uj®1-. 

[0 0 8 6] ^UT, ^Ot'— Jt-r-rxir^ 

T P^CDt^- CD^t^i^*^^ < x^^T2^^mmx^i-A < ^ 
fc75:v\ii*(II^U;t^/J<-X^>f NSr^-rs, -^-O^K- 

[0 0 8 7] ^(Z)T^-^f||Sii»0)*E^, mfm&X 

m-ftum^ji^^Tm^-mmmLx. dxxhA>e,7^- 
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[0 0 8 8] ^oM. MTia^y^ Vfs^ho^'T-^'^mm 

S:S$iitfilS®5-r hJ/-'^:>:^T*S>S. 10 
[0 0 8 9] 3©j;e){CLT, ::^i7^C>itt■5T^- 
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